Adipocyte-secreted factors increase osteoblast proliferation and the OPG/RANKL ratio to influence osteoclast formation.
Several studies have reported a positive relationship of the body fat mass and bone density. However, it is not clear whether adipocyte-derived signaling molecules directly act on osteoblasts or osteoclasts. Therefore, we investigated the effect of fat cell-secreted factors on the proliferation and differentiation of preosteoblasts and the molecular mechanisms involved. This stimulation led to an increased proliferation of MC3T3-E1 and primary preosteoblastic cells (2.8-fold and 1.5-fold, respectively; p<0.0001), which could be reduced with inhibitors of protein tyrosine kinases, FGFR1 and PI3K. Concordantly, we found human adipocytes to secrete bFGF and bFGF to mimic the effect of adipocyte-secreted factors. The ratio of OPG/RANKL secretion in primary human preosteoblasts increased 9-fold (mRNA and protein) when stimulated with adipocyte-secreted factors. Moreover, osteoblasts which were prestimulated with adipocyte-secreted factors inhibited the formation of osteoclasts. In conclusion, human adipocytes secrete factors that directly act on preosteoblasts and alter their crosstalk with osteoclasts. These in vitro findings reflect the higher bone mass in obese people and attribute it to effects of adipocyte-secreted factors on bone formation.